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At^« ^Ttdment? tjie Claims 

TWs listing of ctotas wiU replace .« prior version, ^ Ifating, of cUtas in ihc 
application. 

1 icrin^nf Claims 

25. (Previously PrcscKd) A me<hod for n*»g a wafer-pair tavingdep^i..* layer 

plugged sealed chambers, comprising: 

growing a ihennal layer on a fiisi side of a first wafer, 
deposiiiog a nitride layer on the theimal layer; 

depositing, patterning and removing portions of first metal Uyer on the nitride 
layer for a plurality of devices; 

aeporiti«g. pai<«..ii« and '^'^ ""^ 

nitride and first meal layers fcr the plurality of devices 

p«u«u..g aud ronoviug material fiom .he fir., »«fcr ««1 layer, on the fira. ai^ 
first wafer and ftom.seeond aide of the fir«»aftr.omake.ph«H.yofpump^poru> 

through the first wafer and layers on the first wafer, 

„«king and remo«ng materiaHrom a first »de of , second wafer to fonn a pl.«U,y of 

recesses in the first side of the second wafer, 

fi„™ngaae,lingri»g on the fits, side of the second wafer around each of theplurahty of 

recesses; and 

positioningthe first sideofthcfirstwafernexttofte firs, sidcofth. second wafer; and 
wherein: 
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each sealing ring is in contact with at least one of the layers on the first side of the first 

wafer; 

each recess of the plurality of recesses results in a chamber containing at least one device 
of the plurality of devices; 

each sealing ring encloses at least one pun^ut poit of die plurality of pump-out ports; 

and 

the first and second wafers are effectively a bonded togeAer set of wafers. 

26. (Previously Presented) The method of claim 25, further comprising; 
placing Ihe set of wafers in an oivironmeni of a vacuum wherein a vacuum occurs in 

each chamber via the at least one pump-out port; and 

depositing a layer of material on flie second side of the first wafer and the plurahty of 
pump-out ports on the second side of the first wafer, wherein each chamber is sealed fiom the 
oivironment. 

27. (Previously Presented) The method of claim 26, fiirther comprising baking out 
the set of wafers prior to depositing the layer of material on the second side of the first wafer and 
the plurality of punq>-out ports on die second side of the first wafer. 

3 
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28. (Previously Presenied) The method of claim 27, further comprising coating the 
second wafer with antireflcction material. 

29. (Previously Presenied) The method of claim 28, wherein the second wafer is 
made fixim a material that is at least substantially transparent to light in the infrared spectrum. 

30. (Previously Presented) The method of claim 29, wherein the plurality of devices 
comprise theitnoelectric detectors. 

31. (Previously Presented) The method of claim 30. wherein the plurality of devices 
comprise bolometers. 

32. (Previously Presented) A method for making a wafer-pair having at least one 
deposited layer plugged scaled chamber, comprising: 

growing a first thermal layer on a first side of a first wafer; 
depositing a nitride layer on the first diennal layer, 

depositing and patterning a first metal layer on the nitride layer for at least one device; 
depositing and patterning a second metal layer on the nitride layer and the first metal 
layer for the at least one device; 

4 
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patterning and removing material ftom the fiist wafer and layers on the first side of the 
first wafer and ftom a second side of the first wafer to make a pump-out pon through the first 
wafer and the layers on the first wafer; 

masking and removing material firom a first side of a second wafer, to form a recess in the 

first side of the second wafer, 

forming a sealing ring on the first side of the second wafer around the recess; 
positioning the first side of the first wafer next to the first side of the second wafer; and 
wherein: 

the sealing ring is in contact with at least one of the layers on the first side of the first 

wafer, 

the at least one device is within the recess resulting in a chamber containing the at least 
one device; 

flie pump-out port is within the sealing ring; and 

the first and second wafers are effectively a bonded together set of wafers. 

33. (Previously Presented) The method of claim 32, further con?)rising: 
placing the bonded together set of wafers in an environment of a vacuum wherein a 

vacuum occurs in the chamber via the pump*out pon; and 

depositing a layer of material on the second side of the first wafer and the pump-out port 

on the second side of the first wafer, wherein the chamber is sealed firom the environment. 

5 
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34. (Previously Presented) The method of claim 33, further comprising baking out 
the bonded together set of wafers prior to depositing fte layer of material on the second side of 
the first wafer and the pump-out pon on the second side of the first wafer, 

35. (Previously Presented) The method of claim 34. wherein the at least one device is 
a detector. 

36. (Previously Presented) The method of claim 35, wherein the at least one device is 
athemioelectric detector. 

37. (Previously Presented) The method of claim 34, wherein the at least one device 
is an emitter. 

38. (Previously Presented) A method for making a wafer-pair having sealed 
chambeis, comprising: 

patterning and removing material from a first wafer to make a plurality of pump-out ports 
through the first wafer, 

masking and removing material fxm a fiist side of a second wafer to form a plurality of 
recesses in the first side of the second wafer; 

6 
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fonning a sealing ring on a fiisi side of the fiist wafer or the first side of the second wafer 
such that the sealing ring extends around each of the plurality of recesses; and 

positioning the first side of the first wafer next to the first side of the second wafer, and 
wherein: 

each sealing ring is in contact with the first side of the first wafer and the first side of the 
second wafer 

each recess of the plurality of recesses results in a chamber; 

each sealing ring encloses at least one pump-out pon of the plurality of pump-out ports; 

and 

the first and second wafers are effectively a bonded together set of wafers. 

39. (Previously Presented) The method of claim 38, further comprising: 
placing the set of wafers in an environment of a vacuum wherein a vacuum occurs in 

each chamber via a pump-out port; and 

depositing a layer of material on a second side of the first wafer to seal the plurality of 
pump-out out ports from the second side of die first wafer, wherein each chamber is sealed fiom 
the environment. 

40. (Previously Presented) The method of claim 39, funher comprising baking out 
ttie set of wafers prior to depositing the layer of material on the second side of the first wafer. 

7 
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41 . (Previously Presented) The method of claim 40, wherem the set of wafeis is cut 
into a pluiality of chips wherein each chip has one or more sealed chambers. 

42. (Previously Presented) The meihod of claim 40, wherein tfie one or more sealed 
chambers contains one or more devices. 

43. (Previously Presented) The method of claim 38, further comprising: 

placing the set of wafers in an enviroimient of a gas wherein the g/^ raters each chamber 
via a pump-out port; and 

depositing a layer of n^terial on a second side of the first wafer to seal the plurality of 
pump-out out ports from the second side of the first wafer, wherein each chamber is sealed from 
an ambient environment, 

44. (Curremly Amended) A method for naaking a wafer-pair with a scaled chamber 
therebetween, comprising: 

providing a first wafer and a second wafer. 

forming one or more pump-out ports through the first wafer; 

positioning a first side of the first wafer next to a first side of the second wafer with a 
eooling ring thorobotwoon, the first wafer the second wafer and the poalia e^BBg forming at 

8 
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least pan of a chamber, with the pump-out port of the first wafer in fluid communication with the 
chamber, and 

exposina the chamber to a negative pressure relat ive to atmosphere while plugging the 
pump out port to seal the chamber. 

45. (Currently Amended) A method according to claim 44 further comprising flie 

step of: 

making a recess in the fysi side of the first wafer and/or the first side of the second wafer, 
wherein the recess is in rogistmtion with forms part of the chamber. 

46. (Previously Presented) A method according to claim 44 fiiither comprising the 

step of: 

providing one or more devices in or on the first side of the first wafer and/or the first side 
of the second wafer before the positioning step. 

47. (Cuirently Amended) A method according to claim 46 wherein the one or more 
devices are in r egistration with the chamber. . 

48. (Currently Amended) A method for making a wafer-pair with a sealed chamber 
therebetween, con^>rislng: 

9 
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providing a first wafer and a second wafer; 

forming one or more pump-out ports through the first wafer, 

making a recess in a first side of the first wafer and/or a first side of the second wafer; 

positioning the first side of the first wafer next to the first side of the second wafer, the 
first wafer and the second wafer fonning a chamber that is at least partially defined by the recess, 
with the pump-out port of the first wafer in fluid commimication with the chamber; and 

exposing the c ha mber to a n egarive pressure relative to atmosphere while plugging the 
pump out port to seal the chamber. 

49. (Currently Amended) A method for making a wafer-pair vntti a sealed chamber 
therebetween, comprising: 

providing a first wafer having a first side, with one or more bond pads on the first side; 
providing a second wafer, 

forming one or more bond-pad holes through the second wafer, 

positioning the first side of the first wafer next to a first side of the second wafer-wi*^ 
s ealing ring thorob e tw eea; the first wafer ani the second wafer and tho sealing ring forming at 
least part of a chamber, the first wafer and second wafer being aligned so that the bond-pad holes 
in the second wafer aro in rogistrntion with provide physical access to the one or more bond pads 
on the first wafer through at least selected bond-pad holes in the second wafer, and 

the first and second wafers are effectively a bonded together set of wafers. 

10 
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50. (Currently Amended) A bonded wafer pair, comprising: 
a first wafer; 

a second wafer; 

the first wafer having one or more pump-out pons ihrougji the first wafer, 
the first side of the first wafer bonded to a first side of the second wafer via a sealing 
ring; the first wafer, the second wafer and the sealing ring forming a chamber, with the pump-out 
port of the first wafer in fluid communication with the chamber, the chamber having a negative 
pressure therein relative to atmosphere; and 
a plug for plugging the pump oat port. 

51. (Currently Amended) A bonded wafer pair according to claim 50 fimher 
comprising a recess in the first side of the first wafer and/or the first side of the second wafer, 
wherein the recess is in rogiotration with forms at least part of t he chamber. 

52. (Previously Presented) A bonded wafer pair according to clamd 50 fiiither 
comprising one or more devices in or on the first side of the first waf» and/or the first side of the 
second wafer. 
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53. (Cuirently Amended) A bonded wafer pair according to claim 52 wherein the one 
or more devices are in rogictraiion with the chamber. 

54. (Currently Amended) A bonded wafer pair having a sealed chamber, comprising: 
a first wafer; 

a second wafer bonded to the first wafer; 

one or more pump-out ports du'OUgh the first wafer; 

a recess in a first side of the first wafer and/or a first side of the second wafer, 

the first wafer and the second wafer forming a chamber thai includes the recess, with the 

pump-out pott of the first wafer in fluid cotnmunication with the chambe r, the chamber having a 

negative pressure therein relative to atmosphere : and 

one or more plugs for plugging the one or more pump out ports to seal the chamber. . 

55. (Cuirently Amended) A bonded wafer pair, comprising: 

a first wafer having a first side, with one or more bond pads on the first side; 
a second wafer, with one or more bond-pad holes through the second wafer, 
the first side of the first wafer bonded to a first side of the second wafer with a seahng 
ring therebetween, the first wafer and second wafer being aligned so that the bond-pad holes m 
the second wafer oro in rogistration with provide physical access to t he one or more bond pads on 
the first wafer throupfa at least selected b ond-pad holes in the second wafer, and 
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the first wafer, the second wafer and the sealing ring forming a chamber. 

56. (New) A method according to clam 44 wherein a sealing ring is positioned 
between the first side of the first wafer and the first side of die second wafer, and wherein the 
first wafer, the second wafer and the sealing ring form the chamber. 

57. (New) A method according to claim 46 wherein the one or more devices include 
an array of infirared detectors. 

58. (New) A bonded wafer pair according to claim 52 wherein the one or more 
devices include an array of infrared detectors. 

59. (New) A method for making a wafer-pair with a sealed chamber therebetween, 
comprising: 

providing a first wafer and a second wafer, the first wafer having a first side and a second 

side; 

forming one or more pump-out ports through the first wafer; 

positioning the first side of the first wafer next to a first side of the second wafer, the fu^t 
wafer and the second wafer forming at least pan of a chamber^ with the pump-oui port of the first 
wafer in fluid conmninication widi the chamber; and 
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providing one or more layer(s) by deposition to a second side of the first wafer, wherein 
the one or more deposited layer(s) plug the pump out pon and seal the chamber. 

60. (New) A method according to claim 59 wherein the one or more layer(s) are 
deposited by evaporation. 

61. (New) A mediod according to claim 59 wherein the one or more layer(s) are 
deposited by sputtering, 

62. (New) A method according to claim 59 wherein the one or more layer(s) include 
a metal layer. 

63. (New) A method according to claim 59 wherein the one or more Iayei(s) arc 
deposited in a negative pressure relative to atmosphere. 

64. (New) A method according to claim 63 wherein the one or tnore layer(s) are 
deposited in a high vacuum environment. 



14 



PA(S18ra5*RCVDAT11/25l2M33:23:32PMp^^^ 



NOV-25-03 14:29 FROiKROiPTON SEACER TUFTE LLC 



T-760 P. 19/35 F-402 



Application No. 10/007^88 
Amendment dated August 6, 2003 
Reply to ofHce action of May 8, 2003 

65. (New) An apparatus having a sealed chamber with one or more devices 
positioned in the sealed chamber, the one or more devices having a desired operating 
temperature range, the bonded wafer pair comprising: 

a first wafer; 

a second wafer secured relative to the first wafer; 

the first wafer and the second wafer forming a chamber that has a volume, wherein the 
one or more devices are positioned in the chamber; 

one or more pump-out ports through the first wafer, at least one of the one or more pump- 
out ports in fluid communication with the chamber, 

one or more plugs for plugging the one or more pump out pons to seal the chamber; and 

the volume of the chamber retnalning relatively constant over the desired operating 
temperature range of the one or more devices. 
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